Abstraet--A semi-micro quantity (10-15 mg) sample of clay is pressed into a 3 mm diameter pellet for differential thermal analysis (DTA) in a STONE-TRACOR ring microsample holder. The pellet is transferred to the sample holder dish with a vacuum tweezers. Platinum sample dishes are also handled by vacuum tweezers to avoid denting the dishes or damaging the thermocouple wires. The DTA curves obtained by the pellet method are highly reproducible. The resolution and sensitivity of reaction peaks are equivalent to or better than those produced by a large sample (200 mg) packed into a nickel block holder.
INTRODUCTION
DIFFERENTIAL thermal analysis is an important analytical technique used in the study of clays and other hydrous minerals. A disadvantage has been that the temperature reported for a particular thermal reaction often may have a range of as much as 100~ reflecting variations in heating rate, sample size and packing density (Mackenzie and Farquharson, 1953) . In order to minimize experimental variations not attributable to the true thermal characteristics of the material, we propose the following method of standardization of sample preparation procedures.
INSTRUMENT AND THE PROBLEM
The Materials Development Laboratory of the State Geological Survey of Kansas recently installed a S T O N E -T R A C O R model 202D D T A system capable of analyzing semi-micro samples weighing between 0-1-20mg.* The semi-micro sample holder uses a Platinel II ring differential thermocouple with small platinum foil dishes located on the rings. Removal of the platinum dish from the thermocouple ring with needlenose tweezers was somewhat troublesome. Inexperienced operators spilled samples, caught the tweezers on the thermocouple wires and often dented the platinum dish, which caused annealing reaction peaks on the D T A curve. The purpose *TRACOR specifications for the sample holder. The Geological Survey of Kansas does not endorse any equipment or material. Trade names are used only to clarify the experimental work. of this note is to report a method for preparing and handling clay samples of semi-micro quantity that eliminates the use of mechanical tweezers in changing samples and provides a uniform sample area contact with the base of the sample dishes (Fig. 1) .
SAMPLE PREPARATION AND HANDLING
Fifteen mg or less of the powdered sample are placed in a 3 mm (0.118in.) diet and hand pressed into a pellet having a thickness of about 1-1 mm. The pellet can be stored at constant humidity either in a small plastic container or in a small chamber. The pellet is handled by vacuum tweezers so as to avoid excessive mechanical pressure and eliminate chipping of the pellet. Platinum dishes are also handled by the vacuum tweezers to avoid denting the dishes and touching the thermocouple wires. Normally, the pelleted sample is removed from the dish upon completion of the run. The dish remains on the sample holder ring as long as it is not contaminated by the fusion of the pellet.
REFERENCE MATERIALS
The conventional reference material, alumina (Al~O3), is difficult to press into a pellet so one part of kaolinite is added to four parts of alumina to improve the pressing characteristics. The mixture makes a satisfactory reference material. Ten milligrams of the mixture is pelleted and calcined to 1050~ before using as a reference pellet.
tPellet press manufactured by Parr Instrument Company. 179 PEI-L1N T1EN and M. P. BAULEKE TEST SAMPLES Materials used for testing the method were kaolinite (API Ref. Clay No. 7 ; supplied by Wards Narl. Sci. Est. Inc.), quartz (commercial grade St. Peter sand), and their mixtures. Room dried sample of about 40 g was ground in a shatter box for 2min. The mixtures were prepared after powdering. The prepared powder samples were then divided into two parts; one for DTA, and the other for X-ray diffraction. No impurity was detected by the X-ray diffraction method.
RESULTS AND DISCUSSION
The reproducibility of the pellet method was checked by running three kaolinite samples on Temperoture, *C Fig. 3 . DTA curves of a mixture of quartz (25 per cent by wt.) and kaolinite (75 per cent by wt.) showing the difference of low temperature endothermic peaks between a sample started with a warm furnace (curve A) and a sample started with a furnace of room temperature (curve B). Other conditions were the same as in Fig. 2 . three different days, using the same instrument settings and reference material. Agreement of reaction temperatures and area under reaction peaks was within acceptable experimental error (Fig. 2) . On subsequent runs it was noted that if the area under low temperature endothermic reaction is of importance, it is necessary to start the furnace at room temperature. A pre-heated or warm furnace will cause partial dehydration before the experiment begins (Fig. 3) . The resolution and sensitivity of reaction peaks [Facing page 180] produced from pelleted sample of semi-micro quantity (15 mg) composed of a mixture of quartz and kaolinite (1:1 by weight) was compared with that from a large sample (200 mg) packed into a nickel block holder. No quartz was detected in curve A (Fig. 4) from the large sample with a heating rate of 20~ (Fig. 4) . Only after the heating rate was reduced to 5~ was the separation of quartz and kaolinite reactions between 500 and 600~ from the large sample (Fig. 5) as clear as that from the pelleted sample with a heating rate of 20~ (curve B , Fig. 4 ). The sensitivity of low temperature endothermic reaction on the DTA curve from the large sample was also very low in comparison with that from the pelleted sample.
The results from mixtures of different amounts of quartz and kaolinite indicated that there is a possibility for an estimation of the quantity of each component in the mixture (Fig. 6) .
CONCLUSIONS
From the results, we conclude that a pellet method:
(1) Eliminates the handling problem encountered with a small size; (2) Avoids damaging the thermocouple wires and denting the platinum dishes; (3) Provides a sample that is easily stored under any atmospheric conditions; (4) Saves time owing to a fast heating rate; (5) Permits highly reproducible curves, high sensitivity of the reactions and high resolution of the reaction peaks.
